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The State of New Jersey has been trying to encourage 
implementation of Low Impact Development (LID).

At the same time, the state is requiring that the post-development 
groundwater recharge volumes must match those of the pre-
development natural conditions

Developers expect some sort of credit for utilizing LID practices 
in form of:

A size reduction for the traditional stormwater facilities 
Credit towards satisfying post-development groundwater recharge 
requirements.

In the absence of any existing methods, this study was conducted
to develop simple ways to quantify LID benefits in New Jersey. 

Introduction



What LID Benefits can be 
Quantified?

LID practices seem to be generally ineffective in 
controlling the large design peak flow rates. 

LID practices may be effective in:

1. Controlling the runoff volume 
2. Providing groundwater recharge. 



Runoff Volume Benefits 
Quantified

Simple equations and charts were developed to evaluate 
credit in terms of Curve Number (CN) reduction for two 
cases:

The first case involves diversion of impervious area 
runoff to a LID facility potentially resulting into a 
reduction of the CN of the impervious area.
Examples: Rooftop Runoff to a dry well; Parking lot runoff to a 
vegetated buffer strip.

The second case involves a small LID such as a 
bioretention facility within a drainage area 
potentially decreasing the effective CN value of the 
drainage area. 



First case
Diversion of 
impervious 
area runoff to 
a LID facility
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R a t i o  o f  t h e  L I D - I M P  S u r f a c e  A r e a  t o  I m p e r v i o u s A r e a

H ow t o e s t i ma t e  t he  e f f e c t i v e  C ur v e  N umbe r  of  
t he  i mpe r v i ous  a r e a  t ha t  i s  c ompl e t e l y  s e r v e d by  
t he  LI D - I M P  
1. Cal culate the r ati o of  the sur f ace ar ea of  the LID-IMP to the 

imper vious ar ea and enter  the X-axi s wi th thi s value,
2. Move ver ti cal l y unti l  you r each  the appr opr i ate cur ve (or  

i nter polate between two cur ves) of  the ef f ecti ve depth of  LID- IMP 

in i nches. The ef f ecti ve depth i s cal culated by mul ti pl yi ng the depth 
of  the LID-IMP (i n i nches) by the void r ati o of  the f i l l  mater i al . If  

thi s pr oduct i s l ar ger  than the 3-day i nf i l tr ati on depth, ef f ecti ve 

depth would be the 3-day i nf i l tr ati on depth.The upper  thr ee sol i d-
l i ne cur ves appl y to  3.5" <P<7" .  The l ower  thr ee soi l d-l i ne cur ves 

apl y to P=5" . For  other  r ainf al l  depths l i near l y i nter polate between 

the sol i d l i ne and the dashed l i ne cur ve of  P=3.5"  or  P=7"  f or  the 
same LID-IMP ef f ecti ve depth.

3. Move hor i zontal l y to l ef t and r ead the ef f ecti ve CN f r om the Y-

axi s.

LID- IMP 
Ef f ect ive Dept h 
( in)



Second case
a small LID 
within a 
drainage area 



LI D- I M P  Lot  CN Cr e di t
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Groundwater Recharge 
Benefits Quantified
The New Jersey stormwater management regulations require 
the post-development annual groundwater recharge volumes 
match those of the pre-development conditions. 

A comprehensive method was developed to allow calculation 
of pre- and post-development recharge volumes in New 
Jersey. 

Based on that study a simple nomograph was developed that 
would enable estimation of the annual groundwater recharge 
volume provided by an infiltration facility receiving runoff 
from an impervious area operating at near 100% recharge 
efficiency. 



NJ Recharge Spreadsheet

Annual Recharge Page
Estimation of Annual Recharge Deficit under Post-
development Conditions (based on GSR-32)

BMP Calculations Sheet
Recharge Operation and Efficiency Calculations and 
BMP or LID-IMP Design





NJ Recharge Spreadsheet
Screen Capture from the Recharge Deficit Page



Screen Capture from the BMP Design Page
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H o w t o  e st i m a t e  t h e  a n n u a l  v o l u m e t r i c  
g r o u n d wa t e r  r e c h a r g e  c r e d i t  o f  t h e  
L I D - I M P  i n  c u b i c  f e e t :
1. Calculat e t he rat io of  t he sur f ace area of  t he LID-
IMP t o t he imperv ious area and ent er  t he X-ax is 
wit h t his value,
2. Move ver t ically  unt il  you reach  t he appropr iat e 
curve (or  int erpolat e bet ween t wo curves)  of  t he 
ef f ect ive dept h of  LID- IMP in inches. The ef f ect ive 
dept h is calculat ed by mult iply ing t he dept h of  t he 
LID- IMP ( in inches)  by t he void rat io of  t he f i l l  
mat er ial. If  t his product  is larger  t han t he 3-day 
inf i l t rat ion dept h, ef f ect ive dept h would be t he 3-
day inf i l t rat ion dept h.
3. Move hor izont ally  t o lef t  and read t he annual 
recharge per  unit  area f rom t he Y-ax is.
4. Mult iply  t he value f rom t he Y-ax is by t he sur f ace 
area of  t he LID- IMP ( in sq.f t .)  t o get  t he annual 
recharge volume in cubic f eet .

LID- IMP Ef f ect ive Dept h ( in)



Conclusions
Tools discussed in this paper help in quantifying the LID 
impacts. They can be used in assigning CN reduction and 
annual groundwater recharge credits.

Sample calculations showed that under typical development 
scenarios several LID facilities per lot would be needed to have
a considerable impact in reduction of runoff volumes and 
providing groundwater recharge.

The groundwater recharge tools were specifically developed 
for the New Jersey conditions and data. However, the CN 
reduction tools may be used anywhere. 
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